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SELECTION OF 
RECOMBINANT CLONES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

 

INTRODUCTION: 

 
 

After the introduction of recombinant DNA into the host cells, 

it is essential to identify those cells which received rDNA molecule – 

screening or selection. 

The vector or foreign DNA present in the recombinant cells 

expresses certain characters or traits, while non-recombinants do not 

express the traits. 



 
 
 

 

SELECTION METHODS: 

 
Following are the methods for screening of recombinant 

clones. 

 Direct selection of recombinants 

 Insertional inactivation selection method 

 Blue-white screening 

 Colony hybridization technique 

 Immunological tests. 



 
 
 
 
 

DIRECT SELECTION OF RECOMBINANTS: 

 

• A circular plasmid containing antibiotic resistance gene can be 
replicate into the host cell plated on a antibiotic resistance media. 

• After transformation cells are plated on medium containing antibiotic. 

• Ultimately the transformed cells will grow, i.e, recombinants showing 

antibiotic resistance. 

• Eg: Amp R gene – confers resistance to ampicillin antibiotic in the 
medium allowing transformed cells or colonies to grow. 



 
 
 
 

 

DIRECT SELECTION OF RECOMBINANTS: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

 

INSERTIONAL INACTIVATION: 

 

• Insertional inactivation is the inactivation of a gene upon insertion of 

another gene in its place or within its coding sequence. 

• This helps in selection of recombinant colonies in rRNA technology. 

• This is based on expression and non-expression of certain traits or 

characters. One of the genetic characteristics is disturbed by the 

introduction of foreign DNA. 



 
 
 
 
 
 
 
 

 



 
 
 
 
 

BLUE – WHITE SCREENING 

• It is a powerful method for screening recombinants. 

• In this method a reporter gene lacZ is inserted in the vector (encodes 𝛽𝑔𝑎𝑙𝑎𝑐𝑡𝑜𝑠𝑖𝑑𝑎𝑠𝑒). 

• 𝛽𝑔𝑎𝑙𝑎𝑐𝑡𝑜𝑠𝑖𝑑𝑎𝑠𝑒 breaks a synthetic substrate, X gal into an insoluble blue coloured 

product. 

• If a foreign gene is inserted into lacZ, this gene will be inactivated; therefore no blue 

colour will develop. 

• The host cells containing recombinant will form white coloured substrate on the 

medium containing X-gal. 



 
 
 
 
 
 
 

BLUE WHITE SCREENING: 

 

 

• The host cells containing non 
recombinants will turn blue in colour. 

• On the basis of colony the 

recombinants can be selected. 



 
 
 
 
 

COLONY HYBRIDIZATION TECHNIQUE: 

• Colony blot hybridization is applied to DNA or RNA released from blotted 

microbial colonies. 

• The microbial colonies are transferred(blotted) to a membrane. 

• The cells are lysed in place to release the nucleic acids. 

• The RNA or DNA (after denaturation) is fixed to the filter and hybridized 

with a labelled probe. 

• Blocking reagent may be added prior to the probe to prevent unspecific 

binding. 



 
 
 
 
 
 
 

COLONY HYBRIDIZATION TECHNIQUE: 

 
 

• Excess probe is washed away and the membrane is visualized by UV or 

autoradiography. 

• Colony blot hybridization can be used for screening clones or bacterial 

isolates. 



 
 
 
 
 

IMMUNOLOGICAL TESTS: 
 

• Instead of radio-labelling of DNA molecules, antibodies are used to identify 

the colonies developed that synthesize antigens encoded by the foreign DNA 

present in plasmids of the bacterial clones. 

1. Replica plating 

2. Lysis of cells using chloroform vapour/high temperature. 

3. Making gentle contack with a solid support (cellulose filter paper). 

4. Detection of antigen antibody complex by incubating the cellulose filter 

paper with a radio labelled second antibody. 



 
 
 
 
 

 

IMMUNOLOGICAL TESTS: 

 
5. The antibodies which do not react are washed off. 

6. The determination of antigen antibody complex is determined by 

passing through X-ray. 
 
 
 
 
 

 
 

Thank you 


